Abstract. Ito cells are liver-specific pericytes which were first described as Fett Speicherung Zellen, the fat-storing cells encircling outside sinusoidal endothelial cells, in 1951 by the late professor Toshio Ito. His pioneering approaches for morphological characterization of the cells stimulate investigators to further examine their functional roles in liver homeostasis: a body of evidence has been accumulated in recent years showing that the cells play a crucial role in storage and delivery of vitamin A, regulation of sinusoidal tone and local blood supply, and tissue repair and fibrosis. It is now widely accepted that microvascular pericytes including Ito cells serve as a key player that controls angiogenesis. Further more, recent studies support a concept that Ito cells constitutes a bridging apparatus mediating bidirec tional metabolic interactions between sinusoids and hepatocytes, utilizing prostanoids and/or gaseous mediators such as nitric oxide and carbon monoxide as signaling molecules. This article reviews researches on this liver-specific pericyte and its leading roles in recent development of pericyte biology. 
At the same time, Ito cells are known to exhibit relaxation in response to PGE2 presumably through the cAMP dependent mechanism. Many of such biological effects of PGE2 are mediated through its interactions with specific receptors including EP2 and EP4 receptors, which function via Gs-proteins to increase cAMP.27 Although PGE2-mediated physiologic link between glycogenolysis and sinusoidal relaxation is largely un known, the cAMP-mediated relaxation of Ito cells could help sinusoids to guarantee ample blood supply for local oxygen demand and to deliver glucose into circulation. Such roles of Ito cells as a metabolic bridge for cooperative and integrative interactions between blood supply and hepatocellular metabolism should deserve further studies to understand pathophysiologic mechanisms for varied disease conditions such as de compensatory cirrhosis or primary non-function liver in transplantation.
Future Perspectives of Ito Cell Biology
The previous dogmatic aspect that Ito cells are simply desmin-positive cells with vitamin A-containing droplets is changing. Recent studies provided evidence for the presence of a variety of molecular markers including RhoN, glial fibrillary acidic protein, nestin, and neurotrophin receptors in a subpopulation of Ito cells.14 These findings raised a fundamental question as to whether all the mesenchymal cells derive from the same embryonic source in the liver. Even more impor tant in the related field is a concept that cellular plas ticity may not be confined within the same mesen chymal lineage but rather trans-differentiation from one cell lineage to another could be possible even in adult tissues. Such a paradigm shift on pluripotentiality of Ito cells could lead to development of new therapeutic approaches on the cells to control liver fibrosis through cell reconstitution as well as to establishment of tissue engineering approaches for liver regeneration. 
